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Is fX(1500) observed in the B → π(K)KK decays ρ0(1450)?
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We suggest that the uncertain state fX(1500) observed by Belle and BaBar more than a decade ago, which has
been viewed as a single scalar or a combination of several even spin resonances, is the vector ρ0(1450) reported
recently by LHCb. Adopting the perturbative QCD approach, we determine the di-kaon distribution amplitudes
with the ρ0(1450) resonance from the LHCb data for the quasi-two-body decays B± → π±ρ0(1450) → π±K+K−.
It is then shown that the B+ → K+K+K− decay spectrum around the invariant mass M(K+K−) ∼ 1.5 GeV
measured by BaBar can be well described by the resonant contribution from ρ0(1450). The broad structure
in the B+ → K+KS KS spectrum around the invariant mass 1.5 GeV of a KS KS pair, which ρ0(1450) cannot
decay into because of Bose-Einstein statistics, can be accounted for by a nonresonant S -wave contribution
alone. The branching fractions and/or the direct CP asymmetries of the B± → π±ρ0(1450) → π±K+K−, B+ →
K+ρ0(1450) → K+K+K− and B0 → K0ρ0(1450) → K0K+K− modes are predicted, which can be tested at the
ongoing LHCb and Belle-II experiments. We encourage experimental colleagues to scrutinize our postulation
by analyzing relevant data with higher precision.
PACS numbers: 13.25.Hw, 12.38.Bx
I. INTRODUCTION
Multi-body B meson decays provide a platform not only for
exploring complicated QCD dynamics, but for studying in-
ner structures and properties of exotic states. Along this line,
many particles have been identified in Dalitz-plot analyses for
these decays, among which a resonance named as fX(1500)
was discovered more than a decade ago, but its structure is not
yet clear till now. In this work we will investigate the invari-
ant mass spectra for the three-body B meson decays, in which
fX(1500) was observed, and propose a possible interpretation
for it.
As early as 2002, the Belle collaboration performed a sim-
plified analysis of the B+ → K+K+K− decay [1], and found,
besides the narrow peak at 1.02 GeV corresponding to the res-
onance φ(1020), another broad structure around 1.5 GeV in
the invariant mass M(K+K−) spectrum. This structure was
hardly compatible with any known single scalar state, like
f0(1370) or f0(1500), and the possibility being attributed to
a nonresonant contribution or a combination of several reso-
nances could not be excluded. The excess at the K+K− invari-
ant mass around 1.5 GeV was then referred to as fX(1500).
Subsequently, BaBar [2, 3] and Belle [4, 5] identified the sim-
ilar structure in the M(K+K−) spectra of the B0 → KS K+K−
and B± → K±K+K− decays. BaBar also observed an enhance-
ment around 1.5 GeV in the Dalitz plot for the B+ → π+K+K−
decay [6]. The hypothesis with fX(1500) being of a scalar
type, such as a combination of several resonances f0(1370),
f0(1500), and f0(1710), was assumed in the above studies. In
particular, Belle concluded that fX(1500) was best described
by a scalar with its mass and width consistent with those of
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f0(1500) [4].
It should be noticed that BaBar analyzed the B± → π±KS KS
decays [7] to examine the nature of fX(1500), but found no
evidence of fX(1500) in the invariant mass M(KS KS ) spec-
trum. It suggested that fX(1500) is either a vector meson or
something exotic, because fX(1500), with an even spin, can
decay into the KS KS state in principle according to the Bose-
Einstein statistics. Afterwards, a peak at M(KS KS ) between
1.5 and 1.6 GeV in a measure of the B0 → KS KS KS de-
cay was seen, and described by the interference between the
f0(1710) resonance and a nonresonant component [8]. BaBar,
as reanalyzing a larger data sample for the B0 → K0
S
K+K−,
B+ → K+K+K−, and B+ → K+KS KS decays, continued
to regard fX(1500) as a single f0(1500) or a combination of
f0(1500), f
′
2
(1525) and f0(1710) [9]. Though the result pre-
ferred the latter scenario, it was admitted that the properties
of fX(1500), especially its spin, need to be clarified further.
However, a concern on the scalar hypothesis for fX(1500) re-
mains: the meson f0(1500) couples more strongly to ππ than
to KK [10], so an interpretation involving f0(1500) [11] must
explain why there is no strong signal of the B± → K± f0(1500)
channel in the B± → K±π+π− decays [4, 12]. Although
fX(1500) has been viewed as a scalar in many literatures, its
nature is controversial so far.
Recently, LHCb reported an enhancement around 1.5 GeV
in the invariant mass M(K+K−) spectra of the B± → π±K+K−
decays, which could be well described by a vector resonance
ρ0(1450) [13]. Since the mass of ρ0(1450) is very close to
that of fX(1500) and it has a rather large width [10], we won-
der whether fX(1500) observed by BaBar and Belle in the
B → K(π)K+K− decays is ρ0(1450). If it is, the interpre-
tation for the broad structure in the M(K+K−) spectra does
not require a combination of several f0 mesons with narrower
widths. Besides, the B± → π±ρ0(1450) channel has been
identified in the B± → π±π+π− decays with a small finite fit
fraction [14, 15]. Note that the relative ρ0(1450) → ππ and
2ρ0(1450)→ KK branching fractions are still uncertain, so our
hypothesis is not inconsistent with the above data. Accord-
ing to the Bose-Einstein statistics, a vector meson ρ0(1450)
does not decay into the KS KS state. A challenge to our pos-
tulation is then how to understand the broad structure in the
M(KS KS ) spectra found by BaBar [8, 9]. We will show that
it is attributed to a nonresonant S -wave contribution, though
a small component of scalar resonances cannot be excluded.
It is emphasized that the nature of fX (1500) cannot be deter-
mined unambiguously within the current data uncertainty, and
we propose a possible scenario here.
To assess the above possibility, we will investigate
the resonant contribution to the quasi-two-body B →
K(π)ρ0(1450) → K(π)K+K− decays and the nonresonant S -
wave contribution to the B → KS KS K decay. There are sev-
eral theoretical approaches to nonleptonic three-body B me-
son decays available in the literature, such as the factorization
approach combined with the heavy meson chiral perturbation
theory [16], the QCD factorization [17], the perturbativeQCD
approach (PQCD) [18, 19], and others based on SU(3) sym-
metry [20]. We will employ the PQCD approach based on
the kT factorization, in which hard emission amplitudes and
annihilation ones are calculable without endpoint singulari-
ties. It will be demonstrated that our results accommodate
well the existed BaBar, Belle and LHCb data for both the
B → K(π)ρ0(1450)→ K(π)K+K− and B → KKS KS decays.
The rest of the paper is organized as follows. In Sec. II, we
specify the inputs of the S -wave and P-wave di-kaon distribu-
tion amplitudes involved in the PQCD framework for nonlep-
tonic three-body B meson decays. In Sec. III, we present the
numerical results and elaborate their physical implications.
The branching fractions and the direct CP asymmetries of the
quasi-two-body decays B± → π±ρ0(1450)→ π±K+K−, B+ →
K+ρ0(1450)→ K+K+K− and B0 → K0ρ0(1450)→ K0K+K−
are also predicted for comparison with future data. At last, we
summarize this work in Sec. IV.
II. FRAMEWORK AND INPUTS
In this section, we introduce the PQCD approach to quasi-
two-body B meson decays, taking B− → π−ρ0(1450) →
π−K+K− as an illustration. The effective weak Hamiltonian
for the b → dqq¯ transition governing the above mode is given
by [21]
He f f = GF√
2
VubV∗ud(C1O1 +C2O2) − VtbV∗td
10∑
i=3
CiOi
 , (1)
VIJ being the Cabibbo-Kobayashi-Maskawa (CKM) matrix
elements and GF being the Fermi constant. The explicit ex-
pressions for the local four-quark operators Oi (i = 1, ..., 10)
and their corresponding Wilson coefficients Ci can be found
in Ref. [21].
In the B meson rest frame for the quasi-two-body B− →
π−(K+K−) decay, the bachelor pion recoils against the colli-
mated kaons. The kaon pair originates from two energetic
collinear quarks, and gluons exchanged between them are soft
in such a configuration. The interaction between the kaon pair
and the pion is power suppressed, so it is reasonable to assume
the validity of factorization theorem for this decay. We then
write the amplitude as
A ∼ ΦB ⊗H ⊗ ΦKK ⊗Φπ, (2)
where ⊗ denotes a convolution in parton momenta. ΦB andΦπ
are the universal nonpurterbative wave functions of the B and
π mesons, respectively. The wave function ΦKK , describing
how two energetic quarks constitute the kaon pair with certain
spin, contain both resonant and nonresonant contributions. In
the PQCD framework, a hard kernel H involves sufficiently
virtual gluons exchanged between the spectator quark and a
quark in the four-quark operator. With intrinsic transversemo-
menta being kept, a decay amplitude, free of an endpoint sin-
gularity, can be calculated perturbatively. For more details of
the PQCD approach, we refer interested readers to Ref. [22].
The B meson momentum pB, the total momentum of the
kaon pair p, and the momentum of the bachelor pion p3 are
given, in the light-cone coordinates, by
pB =
mB√
2
(1, 1, 0T),
p =
mB√
2
(1, η, 0T),
p3 =
mB√
2
(0, 1 − η, 0T), (3)
with the B meson mass mB and η = ω
2/m2
B
, ω2 = p2 being the
invariant mass squared of the kaon pair. The momenta of the
valence quarks in the B meson, the pion, and the kaon pair are
chosen as
kB =
(
0, xB p
−
B, kBT
)
, k =
(
zp+, 0, kT
)
, k3 =
(
0, x3p
−
3 , k3T
)
, (4)
respectively, where the momentum fractions xB, z and x3 run
from zero to unity. We define the momenta of the K and K
mesons in the kaon pair as
p1 =
(
ζp+, (1 − ζ)ηp+,
√
ζ(1 − ζ)ω, p1T
)
,
p2 =
(
(1 − ζ)p+, ζηp+,−
√
ζ(1 − ζ)ω, p2T
)
, (5)
respectively, with the longitudinal momentum fraction ζ,
which obey p1 + p2 = p.
The nonperturbative wave functions ΦB, Φπ and ΦKK are
the key ingredients for a PQCD study of the quasi-two-body
B− → π−ρ0(1450)→ π−K+K− decay. The wave functionsΦB
and Φπ have been determined to some extent by combining
theoretical developments and precise experimental data for
two-body nonleptonic decays [23, 24]. The P-wave di-kaon
wave function is defined as [25–27]
ΦKK,P =
1√
2Nc
[
p/φv(z, ζ, ω
2) + ωφs(z, ζ, ω
2)
+
p/1p/2 − p/2p/1
ω(2ζ − 1) φt(z, ζ, ω
2)
]
, (6)
3Nc being the number of colors, where
φv(z, ζ, ω
2) =
3Fv(ω2)√
2Nc
z(1 − z)
[
1 + avC
3/2
2
(2z − 1)
]
P(ζ),
and
φs(z, ζ, ω
2) =
3Fs(ω2)
2
√
2Nc
(1 − 2z)
[
1 + as(1 − 10z + 10z2)
]
P(ζ),
φt(z, ζ, ω
2) =
3Ft(ω2)
2
√
2Nc
(2z − 1)2
[
1 + atC
3/2
2
(2z − 1)
]
P(ζ), (7)
are the twist-2 and 3 light-cone distribution amplitudes with
the Legendre polynomial P(ζ) = 2ζ − 1, respectively. The
Gegenbauer moments av, as and at associated with the
ρ0(1450) resonance will be fixed later. The form factors
Fi(ω2), i = v, s, t, that collect interactions between the two
kaons, include both resonant and nonresonant contributions,
Fi(ω2) = F Ri (ω2) + F NRi (ω2). (8)
We follow Ref. [13] for the parametrization of F Rv (ω2), adopt-
ing the relativistic Breit-Wigner (RBW) model [28] with
Blatt-Weisskopf barrier factor [29],
F Rv (ω2) =
m2
ρ0(1450)
eiβ
m2
ρ0(1450)
− ω2 − imρ0(1450)Γ(ω)
. (9)
The nonperturbative strong phase βwill be set to zero for con-
venience, though it may affect directCP asymmetries in some
cases. The mass dependent width Γ(ω) is expressed as
Γ(ω) = Γ0
(
q
q0
)3 mρ0(1450)
ω
X1(q)
X1(q0)
, (10)
where Γ0 is the ρ
0(1450) width, q is the momentum of either
daughter in the rest frame of the resonance, and q0 represents
the value of q at ω = mρ0(1450). The Blatt-Weisskopf barrier
factor for J = 1 is given by
X1(q) =
√
1
1 + r2q2
, (11)
with the meson radius parameter r = 4.0 GeV−1. As for the
form factors FRs,t(ω
2), we assume the relation [25]
F Rs,t(ω2)
F Rv (ω2)
=
f T
ρ0(1450)
fρ0(1450)
, (12)
which will be approximated by f T
ρ(770)
/ fρ(770) with f
T
ρ(770)
=
0.184 GeV and fρ(770) = 0.216 GeV [25]. To evaluate the
nonresonant contribution, we employ the parameterizations in
the whole range of ω2 [18]
F NRv (ω2) =
m2
P
ω2 + m2
P
, F NRs,t (ω2) =
m0m
2
P
ω3 + m0m
2
P
, (13)
where m0 = 1.7 GeV is the chiral mass for a kaon, and the
parameter mP = 1 GeV has been fixed from fits performed in
[18, 30]. It is noticed that the resonant contribution is much
larger than the nonresonant one around ω ∼ 1.45 GeV for the
K+K− pair, so the term F NR
i
(ω2) in Eq. (8) can be dropped
safely.
The P-wave contribution to the KS KS final state is forbid-
den by the Bose-Einstein symmetry, so we consider the S -
wave contribution. The S -wave di-kaon wave function has
been discussed in [31], which takes the form
ΦKK,S =
1√
2Nc
[P/φS (z, ζ, ω
2)
+ ωφsS (z, ζ, ω
2) + ω(n/v/ − 1)φtS (z, ζ, ω2)], (14)
with the light-cone distribution amplitudes
φS (z, ζ, ω
2) =
9√
2Nc
FS (ω
2)aS z(1 − z)(2z − 1),
φsS (z, ζ, ω
2) =
1
2
√
2Nc
FS (ω
2),
φtS (z, ζ, ω
2) =
1
2
√
2Nc
FS (ω
2)(1 − 2z), (15)
aS = −0.5 ± 0.1 being the Gegenbauer moment. The scalar
form factor FS (ω
2) can also be decomposed into a resonant
piece and a nonresonant piece as the Eq. (8), but only the latter
contributes here. Hence, we parametrize FS (ω
2) as
FS (ω
2) =
m2
S
ω2 + m2
S
, (16)
where the parameter is chosen as mS = (1.5± 0.2) GeV in the
numerical analysis below.
III. NUMERICAL RESULTS AND DISCUSSIONS
Inputting the above wave functions into the PQCD fac-
torization formula inferred from [31], we calculate the am-
plitude A in Eq. (2) for the quasi-two-body decay B− →
π−ρ0(1450) → π−K+K−. The differential decay rate is then
given by
dB
dω2
= τB
|~pK ||~pπ|
32π3m3
B
|A|2, (17)
where τB denotes the B meson lifetime, |~pK | and |~pπ| are the
magnitudes of the kaon and pion momenta in the center-of-
mass frame of the kaon pair. The parameters involved in our
numerical study, such as masses, life times and decay widths,
are adopted from PDG [10].
The Gegenbauer moments av,s,t in the distributions ampli-
tudes of φv,s,t can be derived in nonperturbative methods in
principle, such as QCD sum rules and lattice QCD, which are,
however, not yet available. LHCb has reported their first am-
plitude analysis for the B± → π±K+K− decays based on a data
sample associated with an integrated luminosity of 3.0 f b−1,
and found that the data can be well described by a coherent
4sum of five resonant structures plus a nonresonant compo-
nent and a contribution caused by ππ-KK rescattering [13].
As stated in the Introduction, they reported an unexpected
ρ0(1450) resonance, which contributes to the K+K− channel
with the fit fraction as large as (30.7± 1.2± 0.9)%. A detailed
theoretical assessment on this result is referred to Ref. [32].
Using the B± → π±K+K− branching fraction in PDG [10], we
deduce the observed branching fraction of the quasi-two-body
decay B± → π±ρ0(1450)→ π±K+K− as
B(B± → π±ρ0(1450)→ π±K+K−) = (1.60+0.21−0.20) × 10−6.
(18)
The choice of the Gegenbauer moments
av = −0.70 ± 0.14, as = −0.50 ± 0.10, at = −0.60 ± 0.12,
(19)
together with the form factors in Eq. (8), yield the branching
fraction consistent with Eq. (18),
B(B± → π±ρ0(1450)→ π±K+K−) = (1.61+1.21−0.87) × 10−6. (20)
There are three types of uncertainties in the PQCD framework.
The first type is from the initial and final state wave functions,
such as the B meson decay constant fB = 0.19±0.02GeV and
shape parameterωB = 0.4±0.04GeV in the B meson distribu-
tion amplitude, the Gegenbauer moments in the pion and kaon
distribution amplitudes, and the Gegenbauer moments av,s,t in
the di-kaon distribution amplitudes, whose values are varied
in a 20% range. The second type comes from the unknown
QCD radiative and higher power corrections characterized by
the variations of the QCD scale ΛQCD = 0.25± 0.05 GeV and
of the factorization scale t in a 20% range [33, 34]. The last
error is caused by the CKM matrix elements. All the above
errors have been added in quadrature in Eq. (20).
We point out the differences between our approach and the
one in [32]. We focus only on the contribution from ρ0(1450),
but they also included a sizable contribution from a virtual
ρ0(770) with a weight factor. The di-pion wave function was
inputted directly for ΦKK based on SU(3) symmetry in [32].
It turns out that av and as from our fit have the same sign and
order of magnitudes, but at has an opposite sign compared to
the corresponding Gegenbauer moments in [32].
We present in Figs. 1(a) and 1(b) the dependencies of the
B+ → π+K+K− differential branching fractions on the invari-
ant mass ω = M(K+K−) from the nonresonant contribution
and from the resonant contribution of ρ0(1450), respectively.
It is seen that the latter is two orders of magnitude larger than
the former. The integrated B+ → π+K+K− branching fraction
in Fig. 1(a) for the whole kinematic range of ω,
B(B± → π±K+K−) = (6.84+0.92−0.87) × 10−8, (21)
confirms that the nonresonant contribution is negligible.
As aforementioned, once fX(1500) is regarded as the vector
resonance ρ0(1450), it cannot be seen in the B± → π±KS KS
[7] and B0 → KS KS KS [8] decays, due to the requirement
of the Bose-Einstein statistics. Hence, we rely on the non-
resonant S -wave contribution parametrized in Eq. (16), which
is usually sizable, to the B+ → K+KS KS decay around the
M(KS KS ) ∼ 1.5 GeV region. It is found that the predicted
curve in Fig. 2(a) is in good agreement with the data in
Fig. 2(b), including the location of the peak, the width, and
the magnitude relative to the K+K− channel in Fig. 3 below.
Therefore, the confusing peak observed in the B+ → K+KS KS
decay by BaBar [9] is probably not from fX(1500) but from
the nonresonant S -wave contribution. Considering the large
uncertainty of the B+ → K+KS KS signals, we cannot exclude
the possibility of a small component of scalar resonances in
the measured M(KS KS ) spectrum. We hope that experimen-
talists can collect data with higher precision, so as to confirm
the nature of the peak at mKS KS ∼ 1.5 GeV in Fig. 2(b).
Next we analyze the quasi-two-body decay B+ →
K+ρ0(1450) → K+K+K− with the parameters in Eq. (19) fit-
ted from the LHCb data, considering only the ρ0(1450) con-
tribution due to the smallness of the nonresonant one. We
have checked that the latter amounts only up to 4% of the
former. The predicted differential branching fraction in the
invariant mass M(K+K−) is displayed in Fig.3(a). For com-
parison, we show the signal-weighted mK+K− distributions of
the B+ and B− events from the B± → K±K+K− decays [9]
in Fig. 3(b), where the enhancement located at 1 GeV is at-
tributed to φ(1020). It is obvious that the location of the peak,
the width, and the 10 times larger magnitude relative to the
KS KS channel of our prediction match well the data. That it,
the puzzling fX(1500) structure can be described by a single
vector resonance ρ0(1450).
Supposing fX(1500) to be ρ
0(1450), we predict the branch-
ing fractions of the quasi-two-body B+/0 → K+/0ρ0(1450) →
K+/0K+K− decays in the PQCD approach,
B(B+ → K+ρ0(1450)→ K+K+K−)
= (3.62+1.33+0.87+0.18−1.42−0.81−0.24) × 10−6,
B(B0 → K0ρ0(1450)→ K0K+K−)
= (7.49+4.36+3.76+0.35−3.96−3.05−0.12) × 10−7, (22)
where the dominant uncertainties arise from the shape param-
eter of the Bmeson distribution amplitude and the Gegenbauer
moments in Eq. (19). These results can be confronted with
data from the ongoing LHCb and Belle-II experiments.
We also compute the direct CP asymmetries of the above
decays, obtaining
ACP(B± → π±ρ0(1450)→ π±K+K−) = (1.31+39.20−10.10)%,
ACP(B+ → K+ρ0(1450)→ K+K+K−) = (3.73+10.77−5.57 )%,
ACP(B0 → K0ρ0(1450)→ K0K+K−) = (35.9+25.1−47.0)%.(23)
The quasi-two-body decays B± → π±ρ0(1450) → π±K+K−
are the CKM favored color-allowed tree dominant processes,
and the QCD penguin contributions to the uu¯ and dd¯ com-
ponents of ρ0(1450) cancel each other. The small direct CP
asymmetry in these decays is then understood, which is pro-
portional to the interference between the tree and penguin con-
tributions. LHCb reported (−10.9± 4.4± 2.4)% for this direct
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FIG. 1: ω dependencies of the B+ → π+K+K− differential branching fractions from (a) the nonresonant contribution and (b) the resonant
contribution.
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FIG. 2: (a) predicted ω dependence of the B+ → K+KS KS differential branching fraction, and (b) signal-weighted mKS KS distribution of the
observed B± → K±KS KS candidates, plotted separately for the B+ and B− events [9].
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FIG. 3: (a) predicted ω dependence of the B+ → K+K+K− differential branching fraction, and (b) signal-weighted mK+K− distribution for the
observed B± → K±K+K− candidates, plotted separately for the B+ and B− events [9].
6CP asymmetry [13], whose uncertainty is still large. BaBar
has observed the directCP asymmetry (−6±28±20+12−35)% [35]
in the B± → π±ρ0(1450) → π±π+π− decays, and (−6 ± 28)%
in the corresponding two-body decay B± → π±ρ0(1450) under
the narrow width approximation. Along the same line, we get
the direct CP asymmetry about 1.3% for B± → π±ρ0(1450)
through the quasi-two-body decays B± → π±ρ0(1450) →
π±K+K−, in agreement with the BaBar measurement. Re-
cently, LHCb measured the direct CP asymmetry of B± →
π±ρ0(1450) → π±π+π− based on three different models in
[14, 15], and the data are consistent with zero but with dif-
ferent signs. On the contrary, the B+ → K+ρ0(1450) →
K+K+K− decay is a penguin dominant process, to which
the tree contribution is small, so its direct CP asymmetry is
only few percent. As for another penguin dominated mode
B0 → K0ρ0(1450) → K0K+K−, the contribution from the
QCD penguin is cancelled, such that the tree and penguin con-
tributions are comparable, leading to a larger direct CP asym-
metry. It is also the reason why its branching fraction is much
smaller than that of the B+ → K+ρ0(1450)→ K+K+K− decay
as indicated in Eq. (22). We remind that the ππ-KK rescatter-
ing may affect direct CP asymmetries remarkably, and more
precise data will uncover its impact.
IV. SUMMARY
In this paper we have examined whether the puzzling
fX(1500) that has been modeled as a single scalar or a com-
bination of several scalar resonances by BaBar and Belle for
more than a decade is the vector ρ0(1450) reported by LHCb
recently. If it is, ρ0(1450) with its large width can accom-
modate the broad enhancement around 1.5 GeV in the invari-
ant mass M(K+K−) spectra of the B → K(π)K+K− decays
naturally. To meet the same purpose, one usually needs sev-
eral scalar resonances with narrower widths. Moreover, no
strong signal of B± → K± f0(1500) in the B± → K±π+π− de-
cays can be explained easily. Our hypothesis is not inconsis-
tent with the small fit fraction of B± → π±ρ0(1450) in the
B± → π±π+π− decays, because the relative ρ0(1450) → ππ
and ρ0(1450) → KK branching fractions are still uncertain.
Since ρ0(1450) cannot be seen in the B0 → KS KS KS decay,
we have attributed the broad structure in the M(KS KS ) spec-
trum identified by BaBar to a nonresonant S -wave contribu-
tion, which fits the observed feature of a wide peak with its
height lower than from a resonant contribution.
To verify the above hypothesis quantitatively, we have stud-
ied the relevant three-body B meson decays in the PQCD ap-
proach. We determined the di-kaon distribution amplitudes
from the LHCb data for the B± → π±K+K− decays, and then
calculated the resonant contribution to the quasi-two-body de-
cays B+ → K+ρ0(1450) → K+K+K− and the nonresonant S -
wave contribution to the B+ → K+KS KS decay. The obtained
differential branching fractions agree well with the experi-
mental data for both modes in the locations of the peaks, the
widths, and the relative magnitudes between them around the
invariant mass 1.5 GeV. It should be stressed that a small com-
ponent of scalar resonances in the M(KS KS ) spectrum cannot
be excluded within the current data uncertainty. We suggest
experimental colleagues to collect more precise data for the
B+ → K+KS KS decay, so as to scrutinize our postulation and
clarify the nature of the peak at M(KS KS ) ∼ 1.5 GeV. The
branching fractions and/or the direct CP asymmetries of the
quasi-two-body decays B± → π±ρ0(1450)→ π±K+K−, B+ →
K+ρ0(1450)→ K+K+K− and B0 → K0ρ0(1450)→ K0K+K−
have been also predicted, which can be tested at the ongoing
LHCb and Belle-II experiments.
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